Cyclooxygenase-2 Inhibition Provides Lasting Protection Following Germinal Matrix Hemorrhage in Premature Infant Rats.
Germinal matrix hemorrhage (GMH) is a major cause of brain damage in prematurity and has long-lasting neurological implications. The development of brain inflammation contributes to brain injury, leading to a lifetime of neurologic deficits. PAR-1 and 4 receptors are involved with inflammatory pathways after brain hemorrhage in adult models of stroke, of which cyclooxygenase-2 (COX-2) is a potential mediator. We therefore hypothesized a role for PAR-1, 4/ COX-2 signaling following GMH. Postnatal day 7 Sprague-Dawley rats were subjected to GMH induction, which entailed stereotactic collagenase infusion into the ganglionic eminence. Animals were euthanized at two time points: 72 h (short-term) or 4 weeks (long-term). Short-term COX-2 expression was evaluated in the context of PAR-1 (SCH-79797) and PAR-4 (P4pal10) inhibition. Pups in the long-term group were administered the selective COX-2 inhibitor (NS-398); and the neurobehavioral and pathological examinations were performed 4 weeks later. Pharmacological PAR-1, 4 antagonism normalized COX-2 expression following GMH and reduced hydrocephalus. Early inhibition of COX-2 by NS-398 improved long-term neurobehavioral outcomes. COX-2 signaling plays an important role in brain injury following neonatal GMH, possibly through upstream PAR-1, 4 receptor mechanisms.